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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-19, drawn to methods for producing a flip chip assembly using a 
combination back grind tape and underfill, classified in class 156, subclass 
153. 

II. Claims 20-22, drawn to a flip chip device, classified in class 257, subclass 
778. 

2. Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make another and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). Invention II is a device that can be manufactured by using the 
processes recited in Invention I. Specifically, Invention I recites applying a protective 
layer to a wafer before the wafer is separated into individual dice. Invention II can also 
be manufactured using an alternative process. A process comprising connecting a die, 
without a protective layer, to a substrate and injecting a protective layer between the die 
and substrate after they are already connected is an alternative to the methods of 
Invention I. It is evident that a process that is materially different from the processes of 
Invention I can produce Invention II. 
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3. Because these inventions are independent or distinct for the reasons given 
above and have acquired a separate status in the art in view of their different 
classification, restriction for examination purposes as indicated is proper. 

4. During a telephone conversation with Michael A. Bernadicou on August 15, 2006 
a provisional election was made with traverse to prosecute the invention of the method, 
claims 1-19. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 20-22 are withdrawn from further consideration by the examiner, 
37 CFR 1 .142(b), as being drawn to a non-elected invention. 

Specification 

5. The disclosure is objected to because of the following informalities: "protective 
layer 102" in paragraph 0015 is labeled incorrectly. The protective layer should be 
labeled -302- 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

7. Claims 1,4,5,8,9,11-13,15 and 1 6 are rejected under 35 U.S.C. 1 02(e) as 
being anticipated by Kumamoto [US-2003/0001283]. 
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Kumamoto discloses a method of producing a chip assembly as broadly recited 
in claim 1 . Kumamoto discloses the application of a coating 550' to a wafer 110, 
covering bumps 130 or "connection structures" (paragraph 0035). Note the discloser of 
a backgrinding process 350 (paragraph 0039), and the dicing of the wafer 800 into dice 
(paragraph 0042). Kumamoto also discloses connecting a die 800' to a substrate 960 
(paragraph 0043), so the coating is between the die and the substrate as seen in Figure 
13. 

With regard to claim 4, Kumamoto discloses a solder-bumped wafer (paragraph 
0022) comprising solder bumps 130 or "balls" as seen in Figure 1. 

With regard to claim 5, Kumamoto discloses the application of heat to connect 
bumps 130 and lands 970 by solder flow (paragraph 0043). 

Kumamoto discloses a method of dicing a wafer into dice as discussed with 
regard to claim 1 . With regard to claim 8, Kumamoto also discloses a single die 800' 
being flipped together with its coating (paragraph 0042). Figure 9 shows the die and 
coating remains in contact. 

Kumamoto discloses a method of producing a chip assembly as broadly recited 
in claim 9. Kumamoto discloses a wafer 1 10 with a circuit surface 120 adjacent to 
bumps 130 or "connection structures" (paragraph0022). Kumamoto discloses the 
application of a coating 550' to a wafer covering bumps (paragraph 0035). Note the 
discloser of a backgrinding process 350 (paragraph 0039), and the dicing of the wafer 
800 into dice (paragraph 0042). Note the single die 800' is flipped together with its 
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coating 550' (paragraph 0042). Figure 9 shows the die is separated form the wafer 
without removing the coating. 

With regard to claim 1 1 , because the coating is not removed from the die, the 
coating and die remain in contact while they are separated into single pieces from the 
wafer. 

Kumamoto discloses a method of producing a chip assembly as discussed with 
regard to claim 9. With regard to claim 12, Kumamoto also discloses connecting a die 
800' to a substrate 960 (paragraph 0043), so the coating is between the die and the 
substrate as seen in Figure 13. 

Kumamoto discloses a method of producing a chip assembly as broadly recited 
in claim 13. Kumamoto discloses the application of a coating 550' to a wafer 110, 
covering bumps 130 or "connection structures" (paragraph 0035). Note the discloser of 
dicing of the wafer 800 into dice (paragraph 0042). Kumamoto also discloses 
connecting a die 800' to a substrate 960 (paragraph 0043), so the coating is between 
the die and the substrate as seen in Figure 13. 

With regard to claim 15, Kumamoto discloses a solder-bumped wafer (paragraph 
0022) comprising solder bumps 130 or "balls" as seen in Figure 1 . 

With regard to claim 16, Kumamoto discloses the application of heat to connect 
bumps 130 and lands 970 by solder flow (paragraph 0043). 

Claim Rejections - 35 USC § 103 
8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



Application/Control Number: 10/734,493 Page 6 

Art Unit: 1733 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this tide, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 2,3,6,7,10,14,17 and 18 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kumamoto in view of Nguyen et al. [US-6352881]. 

Kumamoto discloses a method of producing a chip assembly as discussed with 
regard to claim 1 , in paragraph 7 above. Note Kumamoto discloses the coating 550' as 
a thermoset polymer in (paragraph 0036). Epoxy is a thermoset polymer but Kumamoto 
does not specifically disclose the use of epoxy, as recited in claim 2. Nguyen disclose a 
method of producing a flip chip assembly comprising a step of applying a layer of 
underfill adhesive 1 10 to a wafer 100 (column 3, lines 13-19). Nguyen teaches that the 
underfill can be epoxy based (column 4, lines 40-47). It would have been obvious to one 
of ordinary skill in the art at the time of invention to use an epoxy based material in 
Kumamoto's coating as taught by Nguyen in order to have an underfill material that will 
reduce the thermal stresses without reducing the thermal performance of the chip. 

With respect to claim 3, Kumamoto does not disclose partially curing the coating 
after application. In Figure 1 1 , it can be concluded that steps have been made to keep 
the coating from dripping off the die when the die and coating are flipped. Nguyen 
teaches a soft or pre-cure operation is performed to partially cure the underfill adhesive. 
It would have been obvious to one of ordinary skill in the art at the time of invention to 
partially cure Kumamoto's coating after application as taught by Nguyen in order to 
improve handling of the wafer. 
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Kumamoto discloses a method of producing a chip assembly as discussed with 
regard to claim 5, in paragraph 7 above. Note Kumamoto discloses the coating 550' as 
a thermoset polymer in (paragraph 0036). Epoxy is a thermoset polymer but Kumamoto 
does not specifically disclose the use and partial curing of epoxy, as recited in claim 6. 
Nguyen disclose a method of producing a flip chip assembly comprising a step of 
applying a layer of underfill adhesive 110 to a wafer 100 and around solder balls 108 
(column 3, lines 13-19). Nguyen teaches that the underfill can be epoxy based (column 
4, lines 40-47), and that it is partially cured after application. It would have been obvious 
to one of ordinary skill in the art at the time of invention to use an epoxy based material 
in Kumamoto's coating and to partially cure the coating after application as taught by 
Nguyen in order to have an easy to handle chip with an underfill material that will reduce 
the thermal stresses without reducing the thermal performance of the chip. 

With respect to claim 7, Kumamoto discloses the application of heat to flow the 
solder bumps. Kumamoto does not disclose the heat also cures the coating. Nguyen 
teaches the application of heat causes the solder balls 108 to flow and finally cure the 
underfill adhesive. It would have been obvious to one of ordinary skill in the art at the 
time of invention to finish curing Kumamoto's coating as taught by Nguyen in order to 
create a strong bond between the die and substrate. 

Kumamoto discloses a method of producing a chip assembly as discussed with 
regard to claim 9, in paragraph 7 above. Note Kumamoto discloses the coating 550' as 
a thermoset polymer in (paragraph 0036). Epoxy is a thermoset polymer but Kumamoto 
does not specifically disclose the use of epoxy, as recited in claim 10. Nguyen disclose 



Application/Control Number: 10/734,493 Page 8 

Art Unit: 1733 

a method of producing a flip chip assembly comprising a step of applying a layer of 
underfill adhesive 1 10 to a wafer 100 and around solder balls 108 (column 3, lines 13- 
19). Nguyen teaches that the underfill can be epoxy based (column 4, lines 40-47). It 
would have been obvious to one of ordinary skill in the art at the time of invention to use 
an epoxy based material in Kumamoto's coating as taught by Nguyen in order to have 
an underfill material that will reduce the thermal stresses without reducing the thermal 
performance of the chip. 

Kumamoto discloses a method of producing a chip assembly as discussed with 
regard to claim 13, in paragraph 7 above. Note Kumamoto discloses the coating 550' 
as a thermoset polymer in (paragraph 0036). Epoxy is a thermoset polymer but 
Kumamoto does not specifically disclose the use of epoxy, as recited in claim 14. 
Nguyen disclose a method of producing a flip chip assembly comprising a step of 
applying a layer of underfill adhesive 1 10 to a wafer 100 and around solder balls 108 
(column 3, lines 13-19). Nguyen teaches that the underfill can be epoxy based (column 
4, lines 40-47). It would have been obvious to one of ordinary skill in the art at the time 
of invention to use an epoxy based material in Kumamoto's coating as taught by 
Nguyen in order to have an underfill material that will reduce the thermal stresses 
without reducing the thermal performance of the chip. 

Kumamoto discloses a method of producing a chip assembly as discussed with 
regard to claim 16, in paragraph 7 above. Note Kumamoto discloses the coating 550' 
as a thermoset polymer in (paragraph 0036). Epoxy is a thermoset polymer but 
Kumamoto does not specifically disclose the use and partial curing of epoxy, as recited 
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in claim 17. Nguyen disclose a method of producing a flip chip assembly comprising a 
step of applying a layer of underfill adhesive 1 10 to a wafer 100 and around solder balls 
108 (column 3, lines 13-19). Nguyen teaches that the underfill can be epoxy based 
(column 4, lines 40-47), and that it is partially cured after application. It would have been 
obvious to one of ordinary skill in the art at the time of invention to use an epoxy based 
material in Kumamoto's coating and to partially cure the coating after application as 
taught by Nguyen in order to have an easy to handle chip with an underfill material that 
will reduce the thermal stresses without reducing the thermal performance of the chip. 

Kumamoto discloses a method of producing a chip assembly comprising the 
application of a coating 550' to a wafer 1 10 with a circuit surface 120 adjacent to bumps 
1 30 or "connection structures" (paragraph0022). Note the discloser of a backgrinding 
process 350 (paragraph 0039), and the dicing of the wafer 800 into dice (paragraph 
0042). Kumamoto also discloses connecting a die 800' to a substrate 960 by using heat 
to connect bumps 130 and lands 970 by solder flow (paragraph 0043), so the coating is 
between the die and the substrate as seen in Figure 13. Kumamoto does not 
specifically disclose the use of epoxy in the coating, the partial curing of epoxy after 
application, and the final curing of the coating by heat during melting of the solder, as 
recited in claim 18. Nguyen disclose a method of producing a flip chip assembly 
comprising a step of applying a layer of underfill adhesive 1 10 to a wafer 100 and 
around solder balls 108 (column 3, lines 13-19). Nguyen teaches that the underfill can 
be epoxy based (column 4, lines 40-47), that it is partially cured after application and the 
heat applied to melt the solder balls 108 will cure the underfill adhesive. It would have 
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been obvious to one of ordinary skill in the art at the time of invention to use an epoxy 
based material in Kumamoto's coating, to partially cure the coating after application and 
to finish curing the coating as taught by Nguyen in order to have an easy to handle chip 
with an underfill material that will reduce the thermal stresses without reducing the 
thermal performance of the chip. 

10. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kumamoto in view of Nguyen et al. as applied to claims 2,3,6,7,10,14,17 and 18 above, 
and further in view of White [US-5535526]. 

Kumamoto, as modified, discloses a method of producing a chip assembly as 
discussed with regard to claim 18, in paragraph 9 above. Kumamoto does not disclose 
coupling the substrate to a circuit board. White teaches a method of mounting a 
substrate 404 on a circuit board 416 (column 7, lines 24-45). White also discloses a flip 
chip 402 connected to the substrate by solder joints 406 and an encapsulant 408 or 
"protective layer" between the flip chip and substrate. It would have been obvious to one 
of ordinary skill in the art at the time of invention to connect Kumamoto's chip assembly 
to a circuit board as taught by White in order to expand the capabilities of the chip. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Grigg et al. [US-6506681] discloses a method of producing a flip chip assembly 
comprising the use of a molding compound that serves as protection during dicing. 
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Satoh [US-6338980] discloses a method of producing a chip assembly 
comprising the use of a protective resin during grinding and dicing. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel McNally whose telephone number is (571) 272- 
2685. The examiner can normally be reached on Monday - Friday 8:00AM-4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571)272-1226. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 574-272-1 000. 




Daniel McNall 
Examiner 
Art Unit 1733 
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